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^ (57) Abstract: A complex resonance type converter having a sync rectifier circuit exhibits a high power conversion efficiency, while 
^ having a reduced circuit scale because of its simplified circuit arrangement and being able to be manufactured at a low cost In order 
^ to realize such a complex resonance type converter, a sync rectifier circuit of a winding voltage detection system is provided on the 
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^ so that the rectified current on the secondary winding side can be placed in a continuous mode even under a heavy-load condition. 
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10 ^«k#iiN2A-N2B(DSffiv2t \^x\t^—AmwM^m.m.m i o t^iEm'^/'^W(k 

\y^/vx^ yiy:f^fifz.^Mtf^^o 

2}i. 0 \y^;V(D^m^^ts:LtfJ:<lE/^XRU-r^mr^tf^oX\^^:Lt-b^'^ 
15 ;d^So 

tJ?iS^R g2-R12;6^6>^5€-ig»[iII?§i31J; 19 JilB«JBEV2^^ttJb. ^tL^^M 
OS-FETQ3, Q4^C^b-C^>'l/^>'K^<^'— h ^ff ^ tU ;^ -f 6 r. i! ^21 ^.t § „ 
MOS-FETQ3, Q4<D#>J>^— b - y — :^ ^Jc^ C S 'J^— b - V 
20 -;^^mffVGS3, VGS4«. ^f\.^f\.. miEV2>asjE/:fe ^ 5^^V^;^^^^^^:^£; c 

MO s-FETQ3fi, V - V — QSZTb^iEm'&X±-h ±.1b^ ^MNi 
D0NU^:*3V^■r::a-:/i:JfeoT. MSfcS^ft I l^^m^^v'l^^C o K^m^'t^o 
^mi^. MOS-FETQ4f:i. b - y — ;^rHimJ3EVGS4/0>IE^l'l4-e3t^±^5 

25 5^^lD0N2te:*3V^T:^>i:^io-C. I 2^5p^3 ^/^^^-f-C o 
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24 

i^c o \zM^^%mmut \^x<Dmmm,m, 1 1, 1 2hmmi^xmf\^^^t\7ii3:^o 
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25 



*fc. |l|4tJ:fi^ mS tm—^i^\^^^^X(Om^n^ (Po = 2 5W^) (DWj 

El 1 t3i:^-rmj!iii]i^-ejix :Lfi^x(Dmm-^^hmm^^^ ^ ^^^^ -^{iiiass 
:i(Dmmmmmn. m^n(o0ki'¥tfj:^x^ikmmmmt}mm-A^±^ir^ ;^ 

25 0 2 4<Dmi!ilsilJS^otb|fe^ LX\ ^mMti^m^^-ir^. AC-*Dcm;^ggm^^ 

(77 AC-»DC) . — ^-dllE^J^^HSfe l^'^^'^' I o. J^-f f s (^#14^ 
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26 



^fc. AC-^Dcm;b^mSb^ (77AC-^DC) f*. Hi 1 te:;^-f-|l]i^<^{S9:65|g|2 4^31 
^■rmMIillJSt-^l-l-T. :ft^tm;^ P o = 0 w~ 1 2 5W(^)^ISt-;bfcoTi«< 
oTV^5r i:;JiS>e-:«)>6„ 13 2 4 ic^-riilK-e^. P o = 1 2 5 w^JJif^i 

10 7]AC-^DC=85. 3%. P o = 2 5W^tiI(i7 7. 5 %-efc5 (DlJl^f LT. EI 1 
^^:^i-m^li[l]i^■ef:i^ I^^MtJ P o = 1 2 5 WB#t-}i 77 AC^DC= 8 9. 5%s P 
o = 2 5W^je:f:i9 0. 0^15, AC-^Dcm;^^!^^^ (tjAC-^dc) 

i: UT. :ftl^m;^P 0=12 5W^til{:i4. 2%lR]±b. ^MMtJP o = 2 5W 
15 ;'3P 0= 1 2 5WNfI^(*6. 9W{g;^bs ^#m;^P o = 2 5W^t^f*4. 7W 

7^^^:ov^T. EI 1 ie:^-ril]i^(^f5 5^^ 0 2 4 i^i^i-JilSSi^^ LT^ ^#m;^P 
o = ow~i 2 5W(7)^ffl^^:*3fcoT^S^^*^TV^s:l^^^:J;o■r^>:^^tbTV^ 

20 So 

^fc. ^(??EI 5 J^^$HSm;^^^^^<^'#14fi> EI2 4tc^-r— ^#J(^«^ 
LT. -iSfe<Wt3iSgSmm^m;^^<^I^S8ll«SiHlSS trSlffl bfcm-a^ <b ^ ^.C 
^h(DXh^o b/5^bf^}65^,. ifei^im^gbfcJ: 5 t-s 13 1 i-^-rmilililSS-efi. 

25 Xy)^W^ti:i>(Dtti:^X\f^?>o 
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-KDA, KDB;0^?3^6^^5ftIlIS§§PD i 2 ;$:<D^m=' >"7^^i^ 

• cil. ^n^^^^i^^c i2}iii^h^^^mmm.mm^tim^h^^. roitm 

JES^SIhIJJSJj: J;oTf*. spjf n^'y^i^f-C il-C i 2(Z)i^i^mjE i: bT> ^^iftA 
10 ;timffVAC(^) 2 ^^t^ bfc U'-</PSi5fG¥mmffi E i (iiC^SA;^mff) 

^mm^UWl^ t-r^'^itx^ EIit;:^bfcJ:5 tj:^^^m\^ J: ^gfEA;^mjBE 
25 irUTfi. ;:i(Dm'a'^MO S-F ETJC J;5 2;2|s:(Z);^>f S/'^^^^^^Ql, Q2^ 
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rr-SJ^^i-— ^^i^N2A, -^#^N2B. -^2fe#||N 2 C<7) 3 o(D#a^#^-r 

10 mb~^#MN2A. N2B. N2C(*s ^tt-^'tb-fe ^^i? — iJ' T/^aSJE $ tbfc ^ 

N 2A(D##A&«)ilSlH5^'^tf^a§l5^^l^§|5N 2 Al i: b.##i^^ "9 «la5Sr-^tf# 
jm§PJ*#ll§PN 2A2i: b-CV^5„ *fc. -^Sfe^j^N 2B(^##*&«?)Mtr^tP#i^ 

15. iL^mmi^ 2C(Dm^%h^m-^^tsmmu\t.mm.^i<i 2cu##^^«9is$issr'^ 

tp^j^gP N 2 C2 i- S „ 

J: 5 ^'i— ^#^N 2A, N2B. N2C^e:^oV^T. _h|B^II§|5N 2AU N 2A 
2, N2B1^ N2B2^ N2CU N2C2Ji, bM^(^i5^ ^^^^Wi"So 

^bT> rtV^Zl^Sfe^j^N 2A, N2B. N2Ctz:*i-b. MOS-FETQ3, Q4 

20 t^ct ^l^^^i)^IlIIJ§^#X.?)o 

ro^-a-. JifaZliSfe^^N 2A. N2B. N 2C(D^-kl^^ — i^ iy'^m:tin. 

^bT. — ^^liN2A. N2B. N 2 C<Z)### Mf*s ^ (^J^-a-fi-r 

'ifi^ ^ Ldl^sMO S-FETQ3(D h^U4 ^^-^ y — ^ Sr^ bT. Zl^iftjT — ^ (^z 
25 Vx^i^C o(^^®d^^^W l-^^$tbSo 
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29 



—i^mBN2A, N2B. N 2C(D^m^t^^t^'^i-i. -Y L d2 ^ . 

MOS-FETQ4<D K l/^ i^-^ y-;^ LT^ -^{lilT — ^ >'7^:^1^ 
:L<D^^t^mM^WA^^thl-£. MOS-FETQ3i:MOS-FETQ4t*. 
5 i^^*tt#Z:^#MN2A. N2B. N 2C(D—:^<D^U t^^m '^T' ^^-^ C o (D^U 

^LT> int-ct-S i:— iS>C#llN 2A, N2B, N 2 C(D#M§ISN 2Als #^$PN 
2BU N 2Cl^•^tp^^lm?^fE^SI^^:*5V^T^i. MOS-FETQ4;0Sii:^Jl2:^f A$ 
10 fl^o *fc. #^^N2A2. #||^N2B2. N 2 C2^'g•tpS^^ffi«gE^l^S^^::^3V^T 

fi, MOS-FETQ3:dSii:^Jtz:^fA^^5o 

±IB#il^lfPN 2AU N2B1. N 2Cl<l^'^^f^ma^^ft^^S^^:*5V^ 
Tf*. -^5fe#liN2A. N2B. N 2 C<^###*&i?>dH5 ^rMO S - F E T Q40 K 

15 #|&§|5N2A2. N2B2. N 2 C2tr-^tf ll^^m^j^l^^^:*3V^T^i. -^2k^«iN2A, 
N2B,N2C<D^#^3!i|-^«9C$|5^MO S-FETQ30 K I^-T ^ <^^{-^ ^^^5^ 

>7 iJ' L dl it^J A $ 5 o 
^b-C. MOS-FETQ3^IK»J-t-5lg|illHll^fl.. — ^#^N2A.. N 2B. N 

2C(^###^^J?)ClH5^MO S-FETQ3<7)'i^«- b ^(^PbI^-. 'J^— hiS^Rgl^ 
20 ^i^UTJi^^^nSo MOS-FETQ4^iEtlj-t-SiKlblfilSS«. — ^SJ^^ 

mN2A. N2B. i:i2C(Dm^^^^i^^tMOS-¥^TQLA(D^-V t(Dm\Z.^ 

±|BMO S-FETQ3«. ^tt^*^#j||$PN 2 Al. #||§PN 2B 

25 ii-fS J:5JJ:$tt5„ MO S - F E TQ4fi^ #j||$PN 2A2, #|igPN2B 

2.#^I^PN2C2jc:iaijg$n5^#aBE;d5j;ffi^- h®^Rg2t3: J; D ^tH^HT^ 
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^:^m(omm(D?^i!)mfi^ X mos-fetq3, qa^:^^ -y^^^^mwi 

^i:}o, ZLCOm-k. MOS-FETQ3. MO S - F E T Q4(Dliglij|l]S§m 
5J^MOS-FETQ3. Q4<D<5^— h A;'j^»<^#^^1^^> 

i^it, rt^m-^. MOS-FETQ3<7)>^— h-y— ;^reJ3:^bTf*s ia<^J:5 

15 F ET QA(D^- h - y—:^mn-iy ^i—-^4 KDz3. :y F 
Dz4^if AbTV^5:6^ ^tLPj<D:y^-:?— iJ^^:^— KJc: J: oTfiMO S -F E T 

ik) t LTMO S-F ETQ3^Q4(DjlSBEi/^/He:;&Cfcm&0%;5S5e^$^5o 
20 rtt^;:J;«9^ MOS-FETQ3. Q4(Dy— h - V — :?^F^m{4:«»5»JdE w^/i-mJt 

lc_t:#i-S <?5je:^& C.^fih ya^^^^r^i ir— KDz^O^^ii U-CMO S - F E T Q 

3, QL^-^^m-fh^h-b^X^^^ 

^(Om-a^(D!ya.-^-i57'-f KDz^ b-c«. !yal•:^-mffi=± 2 0 V 

<^^><^:^5^^$:^^So -firyxifi r ti.C> ^'^•^-i^V KDzU Dz2. my 

25 5^31-:? — KDz3^ Dz4t*. ^tt^^MOS-FETQ3, MOS-FET 
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±mhCtix 0 :L(Dm 6 ic.^-rii^iiiHiss-cf^i. -;f)^#^N 2a. n 2 

B. N 2C(p€-^#i!Jl-^'9S^^FP-MO S -F ETQ3(^ K ^ ^ ^ 

iJ' Ldl^^ALTV^6o I^ltfc-^^I^N 2A. N2B. N2C<D###^&«) 

WIS-MO S - F E T Q40 K >fB^t-p(* LT^i.-^ ^ Ld2^4f A t•TV^ 

5 5p 

111.6 ^^:*5V^T; Z.^hA'^'^^ ^\^^\. Ld2i U-r(is-"eRl;tJl 1 . . 0 /X HJg^T 

• fl^^ZCOi^b tdteV ^ -1' y >- ^ ^# ^.Jd o T fis- ±IB'r > ^' ^ ^"Ld 
U Ld2i: LTs ■^jx.(ir^/^7T;^a'l4<$:^b<C3::7ai^-f .h#^<^att<^^;5Stf 

— X=lT■^^ MOS-F ETQ3^ Q4<D K W^' >'li@i^^^ <!:: bTOU-- K^^# 
ii-To J:'5l^L.TiSitti.{*> ±i3-r > i5^^ LdlV Ld2i: L-TtD^Pfp^T'y >' h 

^V^^i, -i/y >' hS*StC:*3it^^ MOS-FETQ3s Q 4<D V U 4 >■ MW^M^ 

^Ldi. Ld2^ LT<D{g<>'t^i5^^:'';^^#or i: t>"5I|g-e*5-5o r<^J;5^-t- 

' ' ' ' 

I o= 3 0 A i: ^.^ S o 6„ ■ 

• J: 9 T'^^i^^fiuli^ UT. Ill 6 i^?j^i-mMlH]IES<b bTfl. '^oJ;5tcb-C- 

25 5fe-r. $feiit=» vJ' hy^';^ ? I T^^:ov^-c^i^ HI 7 JCTj^i-^at^^S i i: 
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. N2A^ N2B^ N 2C^#^t*.^ J: 5 t-.$tl'f::t)<^i:^.fSo 
Trom-a^^ k = o. 8eATi3:.J;-$i^,^:a'(^t>tS^#5<t 5 t-bfv>So . 
10 h(^|g7 Btct^^^tL^i 5 _h|Bji?tf>'BJJ:*f bTf*. — :&<^>#^§P^-*|• 
*fc. ;j!?lf>'B<Z)<fe:;^(^^^laJi-*fbX#i^$tb5-i!>C#MN2AV N2B. N 
2Ct UTtt. Illc^i 5 t-l^iHa^^fe^#Jt-3i^ftTr#?^S|3N 2Al-»k 2A2-^N 2B 
15 ' 1->N 2B2->N 2C1-*N 2C20jl|iT*Blf^i5'^i/^-f tt5 t>0^3^^5o ' 

■?:UT^ rc^D^-a^ti. HI? Bizi^^tbS' J: 5Je:bT. :lo:>£. o^^V ■'y^Mt^' . 
■ ttfc^HaSN 2AU N2A2^ N2BU N2B2, N2CU N2C2^, ^}f:yB0)m- 

:i::t?{*> N 2A1 = N 2A2=N 2B1 = N 2B2=N 2 C1 = N 2 C2= 3 T "(^--i^) 

^m-f--h(o tvx\f^^o ^ti. :i^xn±mv yyBtvx. m^i-^mi n^Tj^ 
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meK7^ir\B]mt\^Xi,^ ±IBbfc-iJfe#^NU -likmm. (N2A, N2B. N2 

±IB(^<t 5 ^-bT— ^^^Nl=8 0T.-^#i^N2A=N2B=N2C=6 T(^ 
mH5N2Al = N2A2=N2Bl = N2B2=N2Cl = N2C2= 3 T) tir^:itX^ Zl^-ffiO 

10 -^-cv^So 

^m-ox\^^h(Dxh^o 

?j^A;^mJE VAC= 1 0 0 V. Mnnt! P o = 1 5 0 W(D t # (Dlljf^^^ 0 9 

n.^m.A:hm}£VAc= i o o v.rfti^m;'^? o = 2 5 WB#o»)^^7j^LTv^§„ 

20 HI 8 ^^:;^i-^S?l^Ill^^^oV^T. :L(D:^'a'ti:^^ 5/^:/^#i^Q2(^MS^®JEEV 1 n 
;^-f $/'5^^^i/^^Q2(Z);^://'^>^^ytS^-^iSbTv^5„ t). y^:/^^^'* 

l^iJ'^^^^^fc^Jl^^^ir^diSo ^UT. 5/^>'i/m^Q2//>5^V/'?->5^^;^ 
25 >'N'-i?'>r:^-FDD2^gS;^5r i:•X*:^@t4^J^^«9^ ^iM^^feLTIEfiittt:: J; >9 
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-^LT. rcQ^^o— ^#iE^j*Miiis& (ci-Li) {z^d^^^-'^mmmmm 

mmk:ijt^\^tc^jf^t $tt. 5.o-^ii!iE?5Sffi;^miiE ojc^i-^ste^ct'fav-^/i- 
~^#liN 2Bt::jotta#i^^N 2B2, ^<$)^#||N 2 A *3 ft 5 #^IH5 N 2A2tz:*5 

\^^x-hmm<D^m^^^m,iiL-d^^v:'X\^^^:Lti,^^j:^o t.tL^<D^^. mmn^ 

2AU #ligPN2BU #MlfPN 2CUc::joV^T^>^ ^(DW^^Y 2. tn^(Om&.ii^^ 

S<t 9 ^^:^.eoTv^s (El'f'^^ t 1 . t2, t 3#fii) „ 

20 J: 19 ±fBmjEV2 (#|i§PN2A2, N2B2, N 2 C2tC^ D^mJdE) 

MO S - F ETQ4{;::^bT;r>'l^^/KD'5^'— h«JE^{±i;'3i"So 
^i^m-a-v mffV2i:LTti^ El^i-S J; pic:^^ t 1 m-CE^tfeOtf— ^ w 

25 y— ^^^ffVGS4fi, w<D'l;ffv 2^s, Q4<7)y— b-y— ^^PB^m^Si: UT^a?) 
btifcBf^(^i^-</W3:Mi;5:bfcW-</i'j!^_h<lr^o^Pfg (l^f^^ t 1 ~ t di) t:: 
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*5V>T. :t>mj^^^^^'±^o o^i9> :L(Dmm t 1^ tdl:A^^ MOS-FE 

-€rbT^ n (75*3^1 DON2:iS3^Ti- 5 tdl/0^e>^^ t 2*-e{i. MOS-FE 

TQ4(DT^y h ^ ^ -^-^^^y) ^ :L(D'fv h^-YAl?feS^^^ tdl~ t 2-ef*Q4(^ 

-y— ^Kfl;ffVGS4jz:*3lt5^^ tdl- t 2 (DS^fe^c: J; oT^5:^^H•rv^So 
r^t3:J;oT. MO S -F ETQ4^:n^bT^$tL5S^fc«?)fD I 4i: I§1 
i 5 l-^^ t i~ t 2(^^F^t;:^:fcoT^JittbS J; 5 t-j'.^So o^ip, 

mmn.u 1 4i: ltj^^ ;itt>>NF^ 1 1 . t 2 ^^:*3v^-c^ —^mwM^mMU i o 

||gPN2AU N2B1, N 2CUc:^C§mJBE^;^tJib^ MO S - F E T QStC^ LT 

15 o^t)> r<7)#'a'x MOS-FE TQ3©<J^— b-y — ;^PB^J^ffcC h-y 
— :^^imffiVGS3f*. ^l^lfPN 2AU. N 2BU N 2 ClilU^C^ C SMjE V 2 h 

t 2~ td2) tc*3V^T. ilttjz: J;oT^<^^^1 t 2~ td 

2:6SMO S - F E T QSOj^^^JKPb^DONI i: ^.e So 
20 ^LT. |WH^^^r(Z)^rHlDONl;^S^Ti-§B#^ td2d^bB#^ t MOS 
-FETQSOT^y biS'^ A-efcl9. r.O^FHltd2~t 3TiiQ3<Z)7j^^7=V y-f:^ 

nttJz:J;oT> MO S -F ETQ3^in^LT^tbSS^>Sffi»S I 3i: Ltr Ei^ 
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10 mhnx\f^^:Lk:!i)mmx^^o 

15 T-^^liNli:. -i5fe#|^N2A. N 2B, N 2Ci:<^^^ (^?->'^) iS:5£^^TV^, 

^31 ^ T'^ST $ -fr i i: j; ;5 o 

^/c, rom 8 tj:*3v^x. r(^J^'a-<^»?)fcaii5S 1 3,. i4i:LTfi. jS*:>^rR]®iJfe 
/6S gft ^ tT.T V ^ Jte V ^ r. ^ }6s ^ S „ 

1 <^iiisgjj::j3v>T t> > 1 (Ditmxn :i(Dx^ fj:m:^\^w,U(Dnunm b tts 

t C ^ C T V ^ fc a^fr >^ In) m »fC :6 S ^ it b V ^ (D ^ § c 
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^UT. r<7)j: 5(-5tjSm;^:^^l§ifci-sni!J^:#o-c^ mos-fetqs. Q4 

5 fe So 

3^^*3^ :^©0 8j3::feV>Ts' 'J^— b-y — ;^^^ffVGS3^ VGS4 i bTfi> 
10 tt^ttMO S-FETQ3. Q4^ ^? — ^ 5 ^ i^^-l?A<^mf4;S5^ C 

t—^mmt(Dm\^. -^i^^^^lS^RgU Rg2i:M3?iJt^:i^3 $/ i$^-f;^-K 
Dgl^ Dg2^jf AbTV^6 J;5o 

i 5 J^liXa 5/ h=3r — iJ'V:^— FDgU DgZ^^fA-t" ^ - J: o T(i. M 
15 OS — FETQ3^ Q4(D ^ ^l^^yf^k^s ^1 tl. 6)MO S — F E T Q3^ Q4(Dy>— 
hX:t3^m (Ciss) Cltbe>^X3 5/ b=ar — iJ^'f KDgU Dg2 

■■ Dg (DgU Dg2) ->-;^fe#i^N 2->¥m=i V-r'i^i^C o O08§{ilJ: >9*Jcffl;$ttS 

20 ^t\^fi:^o ^LTs 5t-A;^^»om#)55]^fl;^^5i:tJe:J; MO 

S - F E T Q3, Q4i^*5 — 7 B#(DmflE^TB#^1 ^^l^^i/" ^'^^:Lt^^X 

r(^J; 5 12: UT. MO s-FET(^^? — :x:^7^(D^ff|^T^r^^i^^i^$i^S 
:Lt7!)^X^m-£. rttfeMO S-FETQ3. QA^^mi^:ty t ^-^X X ^ ^0 

ElQJcif*. ^6 j2:^i-lHll^iJ:*3lt5^:^i^^ (Po = 2 5W^) 
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- xfeffiii o^mmm I c mummi^. 14) t\.x-h. m<D x 0 KW^Mm-^^m 

b 9 I T^i^/I^-^^ -^#m<^ 1 (^^j^mff V-^/i'^IS 

10 rtbt3iJ:o-r. m^(DXoK^^^'^-h't^fhrc^tx^cx\f^f:im:^\^m 
6 oiEisso:^^-eti. ^mmmmmm^^\^x-( ^ Ldu Ld2^4fAi-5 

So J; 5 ^^-f ^^^V Ldi. Ld2j;i j:oT$ b?teSM^^;'j<^teM 

15 7!)mhtiX\f^^h(DXh^o -^bT^ J: 5 AC^D 

^ bXfi. ^mAtsm,J±.VAC= 1 0 0 V. ^^m,:fdP o = 1 5 0WNF^-*5V^T. 
77 AC^DC= a 8 tfs:^ ^^ibm hfitco 

20 rtbfi. ^^^mt \^X9c(Dm2 4jJ:^bfclHlIJS<DT7 AC-*DC= 8 2 (^SK 

A;'jmiEVAC= 1 0 0 V. :fti^m;'3P o = 1 0 owB#) tci^bx. ^6%|p]±b 

25 2 9#^) irl^^^'ie-So o*t)-. ^Kh7^^^tiXo\^. m 2 9 (om^MU^m 
:&^^mm bfc:^-^oAC-*Dcm;^^lfe^^ti»7 AC->DC= 9 o%m.Mxh^(D\zM 
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5 

j^V>T> miOtcifi. Il|l<D|E]j^<D«^^Si: b-rJzipfiA^'^^^fi^^iic^i- 
m 1 0 tJ:?j^$;ixSlHlii&<!r bTt>. iB^=i>^''^— ^ h 7 ^'^^ P I TOUi^i^^lli 
VXn. ~lk%BT<f2k^ N2B^ N2C0?3o(Z)#li^#^-t-5t><Dt LTV^Sc 

15 i?LdU Ld2tiWlII&^tt5„ 

1 0 te:^-fIill?S<^#-a'>— ^#ISN 2A.N 2B>N 2CO##^^t?!9Clfl5f*x 
MO S - F ETQ30 Kl^^ ^'i:^i^^;^^5o ^bT. iCOMO S - F E T Q3(D 

20 *fc, -^#,^N2A, N2B, N 2C(D^m%i^i^i^U t VX ^(Dm^^M 
OS-FETQ4<D :y t^m^Mc±X\ MOS-FETQ4(73 h^U^ 

^(D±X^ sp^3:/7^^i^C oO:A^MC^;6S^ MOS-FETQ3^MOS-F 
ETQ4©#y— ^O^^^t->^bTgg^$tl.^ $ 6>t^r.O#y — 

^ O J; 5 J; . r (^^^-^ ^ MO S - F E T Q3 ^ MO S - F E T Q 

4fi> =&~^#^N2A, N2Bs 1^ 2C<D—:^(Dil^^ t^m=^ ^T^^^t C o (D^mi^ 
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5 CT. ^?5Sm?Jlf*> #I1^#^N2 (N2A, N2B, N2C) l^V^ ^ l.o2 

^^5:. MO S-F ETQ3i!)^^:7 t^J^oX^ MO S - F BT QAi!)^:^^^ ttJ^^Hk 

T'>'f-Co^MOS-FETQ4-»#-^^liN 2(D^ggJC j; ip^tb^o ^LT^l 
(Z):^-a^t>. mmnBit-^t^l^X. mo S-FETQ4-^'f ^^t?'^ iS' Lo2^5p^3 >- 

X i^f- Co<Dy^— ::?'j^JJ§j3i J: o T %gfEtt 5 ^ <7) t 5o 

. ^(Dx^i^'Lx, mi o}i:i7^ir^^<D-'iikm(Dmmmmt\.xn. -^^^n 

15 2A. N2B. N2C(D^m^m.mf>^— :^<Dmmt:f-i: ^Mf^i^^^^X it. MO S-FF 
A, N2B. N 2C<D^mM^-A^i\^:^(Dm\±tfj:^mW^^^^Xn. MOS-FET 

Q^7!)^::^i^mwj^fixm.m^n'oxw-m=^>'T\^-^c o K%mi-^W}iP^>mhfi 

#||N2A. N2B. N2Cte:j55M$H5^#mffi;isiE^^tt/^@14i:/.eS»!FHl<Z) 
#>«r jz:*3V^T. i/iJ^rJ' iJ' Lol^^^tf/i/— ^^SSi!. v^?"^ iJ' L o2^■^^p/^— 
25 B. N 2ClC^Il^UTjStt5J: 5l->^^oTV^Sa ^o■r^ -i^^MN2A. N 2B, 

t i.xmn^mmmm&\^M\.xmmwi'B-^i^^x^m^tix\,^^i:>(Dtfj:ox 
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5 mi 0(DllIi^tc:i9:it6>tL5;i^b-l' ViJ^'^^^iJ' LoU ^-^J^iJ^ iS' Lo2i: bx t>> 
.10 ^O^-^fi. rttb-r Lol. Lo2Sr^ ^H^'tL^^t^^^T^^- 

iz^-oXs ~^mw.^m;fdmmB oKmsi-r^Mm^^^^i&u^^^ ^ tf)^x 

15 t6t<^-efe'5o 

:ioJ; 5 jfeEI i o (om^t LTt>. iteig:^://^— h^^-;^ p i T^i^j^-a-i; 

25 ^^HN 2 J: 5 UT•V^S„ 
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:l:ix^ :i(Di:^fj:-ikmmN2(Dm^mti(Dm.m^m^k^htz.y). MK-i-tm 

mB^N2Al^N 2A2-»N izBl^N 2B2->N 2C1^N 2C2(DllIMJ;i J: t) ^ ^tt^tb 

10 ^mi^-^Wc (3T) J; t) ;*f^#t^-eJS-rJ; 9 ^^:$t^.TV^5o 

b-Ct>. Jj?tfi^B(D^^§P<D|^$ftlC^U> -^mWiN 2A-»N 2B->N 2C<^)l|i"e-?: 

J3:!^< ^l^lfPN 2A2->N 2B1^N 2 B2->N 2 C1-»N 2 C2<^IIile:tJgo T> ^<Z)*^ 

25 2A1=4. 8mQ. #||$PN 2A2= 5. 3 mQ^ ^li$PN 2B1= 5 . 8mQ.# 
j^|fPN2B2=6. SmQx ^l^gPN 2C1= 6. 8 m Q > #|^$PN 2 C2= 7 . 3 m 
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2A2. N2B2. N 2C2(Dm.i^ X^^^Wi^^W.iM.^'R 0 2^^:^ t . 
-a^fifeE^ftlS^ffiR o Ui. l/Ro 1=1X4. 8+1/5. 8+1/6. StJl 
5 J:>9. *3J:^1. ernQm-^irJ^e^o 

*fc. -^fifeE3KlS^#[R o2^ LTf±. l/'Ro2=l/'5. 3+1/6. 3 + 
1/7. 3 icj; 19 . 2. lmQU^tts:^o 

30'^X (1. 9+2. 1) X10"^/2 
t UTfi> UT<^!J <^1^^1^=Srfj2i5i"^l-'C«^^a5 
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1 0 a (Dm^X=0 . \ny4>/l 0 0 :^<^tt#<^ % <^ trffl V>S J; p t^l ^ V>fc 
±IB<^J: 9 J^^i^iiJ=' W^^^ b^:/;^? I T(D$iat±<^Pp^M^#lt 

^\^x:z.(DXo^J:^ti!}^h. me, HI l 0 bfc|alS§ i: bTfi. 1 0 a 

15 (Dmm^m< i.xmmmm(Di&mi:m?> t\f^orc:i ti!>m\^<mmt ^ifix\^tz. 

i:>(DXh^o 

■^^x\ :^^mt \^xi-i. ^2(DmM<Dm'mt i^Xs :ifihm6, mioi^T^ 

25 r<D^-^<7:)y 5':y01 0 i: UTf*. i^^X=0. O 6m<^<^^|^l O a ^ 2 5 
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L-C(i> Mx.fi^#d = 0. 9 5m0^ ifffi^s =0. 7 0 6 5 mm 2 1@ ^ <D 
b-Cf*^ #t'>'f-'f XJ;:*f/S:^^TYi= 2 0cm, Y2= 2 2cmSr^^-t--5o 

10 mi2^m^-r^o 

t)> :S^Y20y ix^^Ml 0 ^4;*:|g3?U$^fc^2 y ly^mWl 3 ;lr?i^^i-5„ 

5,-7-^-^,<^^^Ap (^$|gpN2AU N2BU N.2C1) K^^-f ^ —^FimU 
20 — Y2{;iJ;^^2 y ^/^y^^l 3 t bXfi. b< HI 6 tCTj^bfc 

#5^:bt)C^*-eo^||gP (#^|fPN2A2. N2B2, N 2 C2) },zm^ir^-^m 

:i(z?m-a-ici3v^T, Jiiami y 2 (-^#iin2i) . ^2 y 
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HI 1 2 ^^^bfcJ; p ^c: LT. ~ ^#^N2i i: bxo^ i y l 2 , 

3fe-f. El Stc^-t-J; 5J-bT. y 2. M2 y ly^ym^ 

1 3t2::}3Jt5. ^tt^'tb^ii^ffl 1 y- Kli 

10 1 4 ^#Ba#tti-5o 

y iy^yj^^i 2, ^2 y y^m^i 3(^5*>^ 3fe-r}^^i y 5/:>'/^^i 27!)>h. 

15 1 y >yymmi 2(D^m\^mm(D^-i^m^m'r?io 

m 1 4: (Dmmmn. :L(D^^f3:m2(Dmm.<Dmm(Dm^K^n^. mm^^^^^^ 
—-^ h^>:^p I T-^(D^mB<Dmm^M^7^\.tih(Dxh^o 

^l^X^COm-^i^. 0:^LTV^5 J: 5t--hfB^l y ^y^B^l 2 (-iJfe#3iiN2 
1) LT. 3 ^ — :y^mi-h(Dt LTVn^o l^llt^^ ±12^2 y -yi'jli^i 3 (- 

^mmisf22) ti^xhs^-^-^m-rxoi^^ti^o 

tCLT5j^l^>'BJc:*|-bT#^$tL5^ 1 y yym^l 2 f*. EI 1 3 ^3::^bfc:J: 5 
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X\ mmUN2A2^ N2B2, N 2C2:;b^^ni^M^hnf:L(D tmm<D^m7!>^nhtl 

So 

10 :i(D::Lt-^^ih. miV ^y^B^l 2. ^2 y -/^m^l 3 t UT^^^^^^ 

15 N2U -^#itN22) -e<D^^Egft^s^^i^^^ ^(Dm6(Dm'B- i~^mm.N 2a. 
(Dmmt^x.^mi^hiri^i^o\^\.xmm^Mz.'^mt-r^^tti^x^^t^h. m 

r<D j; 5 icy 0 (#^) <z)*$;a5^< $tbTv^-s ^ ^tc ioxti. 121 

ll®^JcJ:tbf^>m2(D^ii(D?i^li(^m'^<7)-^^|^Jc*5tt5E^Sfe^^i: bT. 
^ 1 y 2 iCj;-5-^#^N21(^-a-^ii:»^ig^^itfl. Ro21=l. Sm 
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= 1. 4mQ t^^^^^:^m^Mco o^t). ^(om 6 (D\m^<Dm^(D^^mm. 

|g:^#[Rol=l. 9mQ. Ro2=2. 1 laQ X h^U^tl^t^^i^^^^t^i^ 
SO^X (1. 3+1. 4) 

*fc. ±fBt> bfcij; m 2 (DmM(Dmm<Dm^it. mi v ly^mmi 2, 

^2 y ^y^yj^^l 3 bT. 1 1 ^tiUfc±T'. rrj^y- 

15 -mi 4^. mm=^>^^—'^ hy>y^p I T(D\i°>^mi='\icMvxm^Hntc± 

o-^ , iKD J; 5 3fe(??EI 6 . HI 1 0 (Dm^(Dm'^(D 2: 5 t-s P 

6 r i: # fell <D-e S o 

20 ^(Dx^i^. mmi 0 a^^ux\^i^^^izm^Hn^T.m-^^^mtti:tnt. 
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tjm^ (mm) t^mc^i^s ^h^^v -^^mi o(Dmmi o si(Dmm^m<\^xM 

10 A;':IIJ±VAC= 1 o 0 V. :ft^t®;'3P o = i 5 ow<D^#T^-4oV^T t? ac-^dc= 

},cx^Ac-^Dcmtim^^m-±. 77Ac-*Dc=8 9. 6 t tj: v) , meoiHissj; 

^fc. ^(Dm'a-i^:isn^^mxtim,:^ti.xn. m6(Dmmti^mi.x 3. 0 
15 wi&mi-^i^mmhtitio 

\z^i-fx\f^tih(D^ 2m(Dmmic^\)mm\^rch<Dt.i-^^tt^x^ 

S^^:J:t^.^^^ ^<Dme(Dm'^Xi^^B^TSf 2AU N2BU N2Cl<^3o^||§Pi- 
<t/55-T?^So ^/^^N2A2. N2B2, N 2C2(D 3 ^^M'^i^^^nX 

25 :l(DXo\^vx. = h7v;^p I T<^-i^#j^^2oii-s:ii! 



wo 2005/015724 




'CT/JP2004/011561 



50 



r i:;5ST'#5<DT. ^tb^c#oT-^#;^N2^^^s<D.^^ii[^jfc^g:^^i^t:. mio 
rtD^-^Ji, — ^#^N2Srloi:-r5i:i:;6ST'^-5:ii-e, mi 6 



wo 2005/015724 




IPCT/JP2004/011561 



51 



bfc_h-C\ ^^a^x-^-iJ' h7^;^P I T^^:joit•5-^^fe#ll<^)^»^(^^^^JEi- 
tz.x^fi:v lyymi o^m\'^^-h(Dt\^x\,^^o mu. m3<Dmm(oMmxm\^^ 

10 ^ y 1 0 i: bXfis *^#X= 0. 1 Om <i) X 2 0 o:^-e*)oTs ifffi^ 

s = l. 5 7 Olnm2^B^Ot>©S^3l^bTV^So 

^7z,Ayxjimv fc spurn ^ffl Ei- ^ o 

15 1 Otr^St3:li^3i^fc¥ililfti: bT. J: 5 t^i^ttfc 2;*: 

Y IJ; 19 t>;g:V^:S$ Y 2 i: Lfc5pi|i^^||2 5p|ij^l.6 i:-t-So ^b-Cs roj; 

5 bVtH 1 W-BB. 1 5 . .H 2 spiij^ 1 6 (ommziM bT?4^ r. <Dm^-h^ 
20 l^iS-rJ:p^i::bTv^;5o 

^§|5N2AU N2BU N2C1) \^^^'r^~^%U^2l(DWMt\.Xm\'^^o 

ii^h^^%t^fy^^^~^X(DmUU (#^IH5N2A2, N2B2, N 2 C2) tC^g^i" 
6— ^^MN22(0||*t<b bXffiVN^ ti©i:i-'5o 
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fj:io, r (Om-B: ±1211 1 ^MB 15<^ft$Yl. ^MBi l 6 (DM $ Y 2 
fi, ^tl.^';^Y 1 = 2 5cra. Y 2 = 3 0 cmtc:^^ LT V^5„ 

20 ^bT^##}tfc±T\ ^ffl#{t$:^^c ^2sp»l 6 i LTti. 1^^ 

tCl-eoM^Mf^^ffl^tt^Hfcy - mi 4. 14^. ^^^rBlf^c^f^S^^l^^ 

m\Z.miW-mWtl 5 ^ LT<Z)-^^i^N21;6S#gg$tb. 19 2 ^Pi^ 

25 mie> t \^x<D-igR.mm^22ibmm'^fhit.iikmii^%hf\^^o 
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(Dm6<D^^ (-^#liN2A, N2B) it) hi&mir^ ^ tH^X'^ ^•^(DXh^o 

5 miwBWii 5\,:ix^-iik%m.i<i2i(D^^mmui0imns Ro2i=o. 9mQt 
fs:^). m2^^mmi 6{cx?>-i^mmiN22(D^m^mmjimn. ro22=i. 1 

$t{itRol=l. 9mQ, Ro2=2. 1 mQ J: 19 t><&^^$tt5^^:aS^btLfc t> 
(DXh^o 

SO^X (0. 9+1. 1) 

^fc. m 3 (Dmm(D^m<Dm^xn. —ikmm<Dmuti.x. ^(omi 7^:03 

!9 . J: 9 K-lkmM(DmUt LT^Iiigl^ffiVNS J: p Je: bfc^ 3 (DM 

^ ^ti^mm.mm^m.m^'^^ ^ t:d^xt . ^(DMm^w^^^~^mM<D^m 

Mti^t^^mt. ^^AtiW,^Vhc= 1 0 0 V, :fe#®;'3P o = i 5 owa^^ii^ 
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r(7)^'a'^-*5v^Tt>^ la 2 o~ig 2 3 tc:}ov>T{i. mQ(D-i^%m^'^'y^'- 

25 ll4<^^Jii(^?l^li,i: LT«. i^ii^a v^^— b7:/^P I T©-i^#lll<^j8i;N- 
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5 ^f©*^ 17a (OmT^-t^m^ T t , mwt UT. T t = 0. 0 7 5mm, W= 2 Om 

mj;:i9:^ LTV^ 5o T r 0^-^-. ^^^^ ^ /i-A 1 7 (D^ffij^ s mi^^^) 

s = l. 50mra2i: ^i^-So 

fi*+lmm. +2 mm, +3mmii-S#, J^J^'lf ^'B tcS^^i^xfc^^iftiJ^C-jagi- 
^hi^s :L(Dm^i-i. ISi^-rS J: P tClY a + 3mmJ; t) t>ftV^, Yb bfc 
15 0^:7-</UA 1 7 $ bt3:^J^f^Yb + 1mm, Yb + 2mm, Y b + 3 mm 
^ Lfc^?S:7^/V'A 1 7 0 4*fi:Srffl#i-5o 

1 1 SrJtei-J: 9 tci-^So 
ts:ipS, ^K^^-a-tJ^ilBS^ Ya, Y b fi-etV-etUY a = 2 5 cm, Y b = 3 0 cm 
20 ^c:lS:^LTV^S„ 

mmy>(/^j>>i7(D^4^-r-D^mm\^. ^ti^^timim^i ^2®^i9 

^(Dm^. ±t5,mim^l a t LXfi, 1112 l Ya, Ya + Im 

25 m, Ya + 2mm, Y a + 3 mmirJ^^S 4 7 >f /l^A 1 7 ^, I^HR-e^M-f" 

5:ii:t::J;oTff^^-r5o :Sfc, 112^^1 9 <b LTfi, Yb, Yb+imm, 
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Y b + 2 mm. Y b + 3mat A^(D^f^^ ^ /UJ^ 1 7 ^mMX^^mir^S ^ t 
5 UN2AU N2BU N2C1) JJl^B^-t-^ ~iJfe#mN21(Da*t LT^V^5„ 

m^m^y)i^'^-^x(Dmmu mmw2A2, n2B2. n2C2) {tm^-t^—ik 

J; 5 lcbT#3^i-5o ^btc. i (Z) J: 5 $ t^S^ 1 JS^ 1 

r<^m-a^t>> ^tihmim^i 8 i-^mmN2i) , ^2g^i9 c-^^n 

20 N22) tvxn.mc3'?—:y^m-f'-h(Dti.x\^^^„ 

:L(Dx^^j:m4(Dmm<Dmm<Dm^i^x^x-h. meizLT^i^tzL^mmM^. ¥ 

:i(Dm^i>. ^^m. i—i^mmN2u —iikmmN22) x(D^mw:mm.m$.^. % 
25 <DmG(o^^ n2b) ^^h^wrr^^bt^x^^o 

m^^l 8 ~i$>;:#^N21(^'a^^ii[ggffi;^#[f±,. Ro21=0. 7 5 m Q <b 
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^J^^ . m2m^l 9KX^~l£kmmN22(D^0.mMUmW.n. Ro22=0. 9m 
Rol=l. 9inQ. Ro2=2. 1 mQ X ^ hi&Wt^fl^^^H^^^htl^io 

SO^X (0. 75 + 0. 9) 

^mAtimmV AC= l O OV^MWMtlP 0 = 15 OW<^)^#T^^:*5V^T17 ac-^d 
-a'<^7?AC^DC=8 8%m-i[^itlfebT}^3. 5 %(D|R)_h:aS|g| b^TV^6„ 

i>^x^. mn^^^^^—'^Vy:yy^'PiT(D\f:y^^^b\^Xh. ^(om2(Dmm 
25 (^?l^llii:l^^(D4ot2:Mfe'f-:ii:-;aSBrtgi:J^e5o 
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y^l^ii^M^t LTfi^ I G B T (Insulated Gate Bipolar Transistor) J^j! ^ 

m^\^^m'^mti:m^xhfift. mo s-fbt ^^(Dm'f-Amm^tixmiofj: 

15 tixm^^j:\/\ 
20 
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-r^/^v^m^t^^uT m\\ Kmw. ^ n o $P:r7>*^ = - <^ 

m^^-'y'^^'^<DW\mmmt\^x-^^mmm\i^timm^m^^o \^^^tLmmmm 
20 ^mx.^ 

25 lfA$^'5B2(7)ffi#^;i:h7>->:^;^iJ7<!r> 
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5 -?:J^#^®l±^ig:ta^^^{c:J; i^t^lii L.-C. ±mm 2 (om^l^i^V y y'-^ 
"m<Dli'^m ^ ^/f J£i T 15 ^ L T V N 6 > ■ 
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